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E conomic research studies in general have not found that more highways lead to a larger economy in states 
and regions. Over the last three decades, 
the presence of more highway capital in a 
state has not been found to attract more 
private capital to the economy. Most stud-
ies have not found that highways, and new 
investment in highways, increase the level 
of employment or labor earnings in the 
economy overall. Finally, most studies 
have found that the presence of more 
highways in a state has done little over the 
last three decades to make state econo-
mies more productive.  
To be sure, studies find localized ef-
fects. All but the most remote rural coun-
ties grew after receiving major investments 
in interstate and state highways, particu-
larly in key sectors such as manufacturing. 
This localized growth tended to be part of 
a reorganization of industry within the lar-
ger economy, however, rather than net 
growth. Counties receiving a highway in-
vestment grew, but neighboring counties 
declined as business activity was drawn 
toward the highway. No overall growth was 
observed for states or regions.  
What explains these findings? The 
problem may be a tendency to over-invest 
in the highway system—in other words, the 
problem has been a failure to ration invest-
ment to only the most critical projects. 
Public roads and highways can contribute 
to the efficient functioning of the economy, 
and recent capital investments have un-
doubtedly included many worthy projects, 
including investments to maintain and re-
build the existing highway system as it de-
preciates over time. But there also may 
have  been  too many unnecessary
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investments in new and expanded high-
ways. The net result is that additions to 
highway capital stock during the last three 
decades (over and above maintenance 
and upkeep) on the whole have not con-
tributed to greater economic activity.  
Public highway investments must be 
limited to high value investments because 
these investments are funded with tax dol-
lars. Public highway investments can only 
grow the economy if investments are worth 
their cost in terms of taxation. The bottom 
line is that highways must encourage eco-
nomic activity at least as much as taxation 
discourages it. If public highway invest-
ments cannot be effectively rationed, over-
investment will discourage private sector 
activity. But if government and government 
agencies can limit highway capital invest-
ments to needed maintenance and reha-
bilitation projects and critical new invest-
ments that are worth their cost in terms of 
taxation, public highways can make a clear 
contribution to productivity in state and re-
gional economies.  
The performance of states in allocat-
ing highway funds is critical. Highways 
have accounted for between one-quarter 
and one-third of state and local govern-
ment capital outlays over the last two dec-
ades (United States Department of Com-
merce, 2001; 2004). State highway capital 
investments alone accounted for half of the 
$100 billion that states spend on the road 
and highway system (U.S. Department of 
Transportation, 2004). States and regions 
must focus on rationing highway invest-
ments to only high value projects where 
the benefits of the projects exceed their 
costs.  
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S tates invest tens of billions of dollars on new or improved highways during a typical year. This highway spending 
accounts for one-quarter to one-third of all 
public capital outlays by state and local 
governments. Such a large amount of 
spending could have a substantial impact 
on the economy. In particular, …  
 
• Public highway investments could 
impact both the productivity and 
level of activity of a state’s private 
sector. 
• Public highway investments could 
affect the allocation of economic 
activity by drawing economic activ-
ity toward new or expanded high-
ways and by encouraging the ex-
pansion of particular industries. 
 
The conceptual reasons for each of 
these impacts are discussed below. 
 
A. Public Highway Capital and  
      Total Economic Activity 
 
Productivity 
Highway investments are made in part 
with the expectation that the investments 
can increase the productivity of the private 
economy. By reducing congestion or by 
providing more direct travel routes, high-
way investments are expected to:  
 
1. Allow businesses to receive or ship 
goods more quickly and at a lower 
cost; 
2. Allow consumers to travel more quickly 
to retail or services outlets; 
3. Allow workers to travel more quickly 
and cheaply to work; and  
4. Improve the safety of travel.  
 
Highway investments that achieve these 
goals enable businesses to deliver more 
goods to market with the same number of 
drivers and enable workers to devote more 
time to work and less time to commuting. 
Such  highway  investment  enables  a 
   
I I .  CON CEPT UAL  I S SU ES  a business with a given amount of equip-
ment and employees to produce more.  
 
There is no guarantee, however, that 
highway investment will increase the pro-
ductivity of the private sector. The right in-
vestments need to be made. The public 
sector needs to restrict investments to pro-
jects that substantially improve the flow 
and safety of travel and avoid projects with 
few pay-offs for productivity such as:  
 
1. Upgrades of roadways where there are 
few problems with congestion or safety; 
or  
2. New highways that connect two areas 
with little employment and population 
(and limited potential for growth).  
 
If investment is restricted to only high 
value projects in terms of the flow and 
safety of travel, then public highway invest-
ments as a group will contribute signifi-
cantly to the productivity of the economy. 
Highway investments as a group, however, 
will contribute little to productivity if too 
many low value projects are undertaken. 
 
Private Sector Activity 
In addition to influencing the productiv-
ity of the private sector, public highway in-
vestments affect the amount of private in-
vestment and labor effort in the economy. 
This is because public highway invest-
ments must be funded by taxes, in large 
part taxes on private capital and labor.1 
While the new highway infrastructure (if it 
contributes to productivity in the economy) 
may attract more private investment and 
labor effort,2 the taxation required to pay 
for the highways will discourage capital 
investment and work. The net effect will be 
negative for private sector activity if the 
additional highway infrastructure is not suf-
ficiently important to balance the negative 
influence of taxation. The issue is funda-
mentally a question of relative benefits and 
costs. The most crucial highway invest-
ments that yield benefits in excess of costs 
can raise the level of private capital and 
labor. Should government over-invest in   
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highways by making too many unneces-
sary investments, however, it could retard 
the amount of labor, private capital, and 
value added in the economy. 
Poor investment by the public sector is 
a risk. In private sector investments, busi-
nesspeople face the discipline of the mar-
ketplace when making decisions. While 
businesspeople will make mistakes, mar-
ket forces ultimately require that capital is 
invested efficiently. These conditions do 
not exist in the public sector. Investments 
in public infrastructure, which primarily are 
funded by taxes, are not made by deci-
sion-makers facing the rigors of the mar-
ketplace. Public officials and government 
specialists making investment decisions, 
despite honorable intentions, may consis-
tently make investments that are not worth 
their costs in terms of the tax burden 
placed upon the public.  
Methods such as project benefit and 
cost analysis have been developed to aid 
public officials in making investment deci-
sions. Benefit cost analysis requires policy-
makers to compare the benefits of the pro-
ject in the future with the current cost of 
the project subject to a minimum rate of 
return. In the case of transportation invest-
ments, this has been a matter of compar-
ing project benefits (such as time savings 
or a reduction in accidents) with the oppor-
tunity cost of the public funds that must be 
raised through taxation to pay for these 
projects.  
Most researchers agree that benefit 
cost analysis on a project by project basis 
is the most effective way to assess public 
highway investments (Holtz-Eakin, 1993; 
Munnell, 1992). Such economic feasibility 
analysis, however, is frequently not used 
effectively to ration transportation invest-
ments. Many highway investments are not 
subject to these benefit cost tests. Even 
when benefit cost tests are required, the 
studies may be subject to error (including 
potential errors in setting a sufficiently high 
rate of return that should be demanded 
from public sector investments). U.S. De-
partment of Transportation guidelines re-
quire  use  of   a  7%  rate  of  return, but  a  
higher rate of return of around 15% may 
be more appropriate (Lyon, 1990; Quirk 
and Terasawa, 1991). 
 
 
B. Industrial Location – Public High-    
     way Capital and the Reallocation     
     of Economic Activity 
 
Public highway investments, in addition 
to their effect on aggregate economic ac-
tivity, may reallocate economic activity. 
Take the case of a major improvement to 
an existing highway. Economic activity 
could be drawn to the area adjacent to the 
highway and away from other areas be-
cause the highway improvement would 
encourage some industries to expand. Not 
all industries would benefit, however. Fig-
ures 1 and 2 illustrate how an improved 
highway (or a new highway) would encour-
age reallocation of economic activity for 
nationally- and locally-oriented firms. 
Figure 2 illustrates that a new highway 
investment would increase competition 
among locally-oriented businesses. Im-
proved transportation would lower the cost 
of travel. The result would be that locally-
oriented businesses such as restaurants or 
health care providers would compete more 
based on the quality and cost of their ser-
vices and less based on proximity to cus-
tomers. This would benefit local consum-
ers, but would not lead to an expansion of 
locally-oriented industries. Regional resi-
dents may notice a tendency for retail and 
service businesses to locate along the im-
proved highway (to maximize access and 
visibility). This would not represent a net 
expansion, however, but would instead 
represent the reallocation of businesses 
toward the highway and away from outly-
ing areas.   
Figure 1 shows why there might be net 
expansion of nationally-oriented industries. 
The costs of reaching customers and re-
ceiving supplies would fall for nationally-
oriented businesses in the vicinity of a new 
or improved highway, but would remain 
unchanged for competitors in other areas. 
The      manufacturer     would gain an  
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Description 
Figure 1 presents the case of nationally-oriented firms or firms that compete in a larger, 
multi-state market (Chandra and Thompson, 2000). In the example, Firms 1 and 2 both 
make steel and compete for customers in the auto industry. Firm 1 is located in an area of 
a state where there was a major highway improvement, while Firm 2 is located in another 
part of the state or in a nearby state where there was no improvement. Firm 1 could deliver 
its steel to the customer cheaper because it has lower transportation costs, while the 
delivered cost for Firm 2 has not changed.  
 
Key points: 
 
• Manufacturing businesses (such as Firm 1) in an area with a major highway im-
provement should gain an advantage over competitor firms located elsewhere. 
  
• This advantage will arise because the manufacturing firms will have lower costs 
for delivering finished manufactured goods to customers. The competitor’s deliv-
ered prices will not be affected. 
 
• Manufacturing would not be the only industry that could gain. Any industry that 
competes in a multi-state, national, or international market and uses highway 
transportation should gain. Other potential gaining industries include: 
 > Mining; and  
 > Destination tourism.  
Firm 1 
Firm 2 
Customer 
Improved Highway 
 
Existing Highway 
 
Figure 1:   
Firms that Compete for Customers Nationally 
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Store 1 Customer Store 2 
Improved 
Highway 
 
Description 
Figure 2 presents the case of locally-oriented firms (Chandra and Thompson, 2000). Stores 1 
and 2 each sell furniture to the public and compete for household customers. With the high-
way improvement, the customer would see a modest decline in the cost of traveling to either 
Store 1 or Store 2. Given that travel costs are now lower, the customer may be more inclined 
to travel to Store 2 than before, particularly if Store 2 has advantages in terms of cost or 
quality. The highway improvement will encourage local customers to patronize those locally 
oriented businesses that are superior in terms of cost or quality.  
 
Key points: 
 
• For locally-oriented businesses (such as Store 1 and Store 2), a highway im-
provement in a region will lower customer travel costs to multiple competitors.  
 
• With lower travel costs, stores will compete more based on cost and quality and 
less based on proximity. Higher quality and lower cost businesses will gain at the 
expense of less appealing competitors.  
 
• While the highway improvement would allow customers to patronize lower cost 
and higher quality businesses, there would not be a net gain in sales. Retail and 
service businesses may tend to locate along the improved (or new) highway, but 
this would result in a loss in retail and services in areas off the highway rather 
than in a net expansion.   
 
• Retail is not the only locally-oriented industry. Other important locally-oriented in-
dustries include: 
 > Restaurants and entertainment; 
> Personal services; and 
> Health and other professional services.  
 
Figure 2:   
Firms (Stores) that Compete for Customers Locally 
6advantage in terms of cost and delivery 
time to customers that could allow the in-
dustry to expand near the highway.  
Taken together, these findings suggest 
a reallocation of economic activity in re-
sponse to new highway investments. Busi-
ness activity would be drawn toward the 
highway, and a net expansion would be 
anticipated for nationally-oriented indus-
tries such as manufacturers but not neces-
sarily for locally-oriented industries such as 
services businesses.  
These findings regarding manufactur-
ing businesses also are consistent with 
industrial location theory. Industrial loca-
tion theory (Greenhut, 1956) argues that 
highway investments can impact the loca-
tion of businesses within a regional mar-
ket. Under the theory, market access is the 
governing force in firm decisions about lo-
cating factories in particular regions of the 
country. Location in a multi-state region 
may be crucial if: 
1. A market offers higher profits (perhaps 
a rapidly growing market, a market with 
relatively few competitors, or a need for 
just-in-time delivery to key customers in 
that market); or if  
2. Scale factors make it necessary to 
place a plant in all markets. 
These market forces determine if a factory 
will be located in a particular multi-state 
market. The selection of a location within a 
multi-state market area, however, is gov-
erned by secondary factors such as labor 
costs and availability, transportation costs, 
or taxation. Figure 1 shows that a signifi-
cant highway investment could draw a new 
plant to a site near the improved highway 
and away from other areas in the multi-
state market. In summary, … 
Nationally-oriented industries such 
as manufacturing would be more 
likely to gain from a highway invest-
ment than would locally-oriented 
industries such as retail (unless that 
retail is primarily supported by tour-
ists). 
While the proceeding analysis does 
predict that certain industries are more 
likely than others to gain an advantage 
from highway investments, it does not im-
ply that nationally-oriented businesses or 
the economy overall will grow. The general 
conceptual ideas discussed earlier about 
the influence of highway investments on 
the productivity and level of private sector 
activity still apply. All types of industries 
will be influenced by the appropriateness 
of public sector investment. A poor invest-
ment that is expensive and does little to 
boost productivity will discourage retail and 
services businesses. A sufficiently poor 
investment could even cause manufactur-
ing businesses to decline if the investment 
raises taxes but has little effect on trans-
portation costs.  
Conceptual analysis illustrates that public highway investments may or may not lead to a more productive 
and larger economy. If the public sector is 
able to restrict investments to projects that 
substantially improve the flow and safety of 
travel, then these transportation invest-
ments could help the economy grow. If the 
public sector over-invests by also including 
projects with few pay-offs relative to pro-
ject costs, then the transportation invest-
ments as a group may be unproductive.  
With over-investment, the aggregate im-
pact of all investments taken together will 
contribute little to the productivity of the 
economy.  
The question is an empirical one; we 
can only resolve the issue by looking at 
real world data. The relationship between 
highways and productivity needs to be 
analyzed using data on highway capital, 
productivity, employment, and output 
within the U.S. Several dozen studies have 
been conducted over the last decades that 
have used state, local, and national data to 
examine how the number of highways and 
highway investments influences the econ-
omy. This section summarizes the findings  
I I I .  EM P IR ICAL  I S SU ES  
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of these previous economic studies. Two 
questions are considered first: 
 
• Have public highways increased the 
productivity of the economy? 
• Have public highways encouraged or 
discouraged private capital formation 
and labor effort? 
 
This section also considers how public 
highways may reallocate activity within an 
economy. Conceptual analysis suggests 
that highway investments will tend to draw 
private sector activity toward the highway 
and that gains may be concentrated in na-
tionally and regionally-oriented business 
rather than in locally-oriented business. 
This section summarizes the findings of 
previous economic studies on two addi-
tional questions: 
 
• Do public highways draw economic 
activity toward the highway and away 
from adjacent communities and coun-
ties? 
• Which specific industries, if any, gain 
from highway investments? 
 
When reviewing these empirical re-
sults, it is useful to consider the difference 
between investments in upgrading, widen-
ing or building new highways and bridges 
versus reconstruction, rehabilitation, and 
restoration. As is true with any kind of capi-
tal investment, capital investment in high-
ways includes both investments to over-
come the depreciation of existing capital 
stock (reconstruction and rehabilitation) as 
well as new investments to upgrade or 
widen existing highways (or build new 
highways) to increase the capital stock. 
Studies that examine capital investment in 
highways among states may not differenti-
ate between rehabilitation versus expan-
sion. Other studies will simply follow 
changes in highway capital stock over 
time. Differentiation also will not be possi-
ble in these studies. As a consequence, 
results from these state and local studies 
of highway capital stock will tend to show 
overall effects. These overall affects will 
not necessarily represent the effect of 
maintenance and rehabilitation efforts 
alone. This is particularly true because ef-
forts to expand the highway capital stock 
through new construction, reconstruction 
to add capacity, and major highway widen-
ing account for roughly 40% of all highway 
capital investment (U.S. Department of 
Transportation, 2004). 
In general, these concerns pertained 
primarily to the first two questions. 
The studies into state and national produc-
tivity, labor effort, and private capital for-
mation tended to follow changes in high-
way capital stock, which again could be 
either due to maintenance and rehabilita-
tion or due to expanding the highway sys-
tem. By contrast, studies into localized ef-
fects or the effects on specific industries 
were more likely to focus on the affects of 
building new highways on the economy (or 
on the presence or absence of highways in 
a county).   
 
A. Question 1: Have public high-
ways increased the productivity  
      of the economy? 
 
Table 1 lists numerous research stud-
ies over the last 15 years that have exam-
ined the issue of whether public highways 
contribute to the productivity of the national 
economy or state economies. The table 
lists the types of industries studied. Most of 
the research examined the impact of high-
ways on productivity in all industries, but 
some studies focused on manufacturing. 
The table lists whether each research 
study used national data (totals for U.S. 
economy) or state data (totals for each in-
dividual state) and also indicates the time 
period that was studied. The time period 
studied is a key issue because the impact 
of highways on productivity over the last 
three decades appears to be substantially 
less than the impact during the 1950s and 
1960s (when much of the interstate high-
way system was built). The table reports 
and interprets the main findings of each 
study. 
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Table 1:   
Economic Research on Public Highways  
and Productivity of the Economy 
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Table 1:  (Continued) 
Economic Research on Public Highways  
and Productivity of the Economy 
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The middle column in Table 1 evalu-
ates the statistical technique used in each 
study. This column is included because 
statistical technique plays a large role in 
research on the productivity question. 
Some studies used a technique that could 
identify whether highway investments 
caused greater productivity. A “Yes” re-
sponse appears in the column for these 
studies. Other studies used techniques 
that could only determine whether high-
ways or productivity were correlated. 
These studies could not determine 
whether:  
 
1. More highways lead to greater produc-
tivity, or  
2. Greater productivity leads to more 
spending on highways.  
 
A “No” appears in the column for these 
studies.  
Why would the direction of causality be 
unclear? It is easy to see how more high-
ways might make the economy more pro-
ductive. But how could the relationship 
work in the other direction? The answer is 
that some third factor (such as strong en-
trepreneurship in a state) could make an 
economy more productive and wealthy, 
and a wealthier economy would have more 
resources to invest in highways. In the lat-
ter case, highways and productivity would 
be correlated, because more productive 
economies demand more highways. There 
was no productivity impact from highways 
per se.  
Numerous authors have identified this 
issue about the direction of causality be-
tween highway infrastructure and produc-
tivity as critical (Holtz-Eakin, 1993; Holtz-
Eakin, 1994; Holtz-Eakin and Schwartz, 
1995; Duffy-Deno and Eberts, 1991, 
Stephanades, 1990; Stephanades and Ea-
gle, 1986; Thompson et al., 1990). A num-
ber of other factors also may affect produc-
tivity beside highways. For example, some 
states may have always had, or may de-
velop, a concentration of the most produc-
tive industries or greater levels of entrepre-
neurship. These state economies would be  
more productive even with scant highway 
investment. When we consider the national 
economy, we see that there were multiple 
shocks hitting the economy simultaneously 
during the period in the 1970s when high-
way investment was slowing (due to the 
near completion of the interstate highway 
system): the energy crisis, economic re-
structuring, and the introduction of new 
environment regulations. This makes it dif-
ficult to differentiate the influence of slow-
ing highway investments on national pro-
ductivity from the influence of these other 
factors. 
With both state and national data, how-
ever, some researchers were able to de-
velop and use statistical techniques that 
allowed them to determine whether more 
highways yielded greater productivity. Ta-
ble 1 shows that there is a difference in the 
findings between economic research stud-
ies with a “Yes” compared to studies with a 
“No.” Studies with a “No” did identify a cor-
relation between highway capital and pro-
ductivity in the state or national economy 
and concluded that highways contributed 
significantly to enhancing productivity. 
Munnell (1990) modeled national labor 
productivity as a function of both private 
and public capital stock and found that the 
contribution of public capital stock contrib-
uted substantially to output. Munnell says 
public capital stock contributed more than 
did private capital. da Silva et al. (1987), 
Eberts (1997), and Garcia-Mila and 
McGuire (1992) used a similar approach 
for a cross-section of states and found that 
highway capital had a positive impact on 
productivity. These studies concluded that 
a 1% increase in public capital of all kinds 
would increase output 0.30% to 0.40%, 
while a 1% increase in highway capital 
only would increase output between 0.04% 
and 0.15%. 
Studies with a “Yes” used statistical 
models that allowed the researchers to test 
whether more highways caused greater 
productivity. These studies typically 
reached different conclusions. Holtz-Eakin 
(1994) presented a series of models of 
how public capital stock (highways as well
11 
 
as other public infrastructure) affected pri-
vate sector productivity in states. His first 
model did not account for causality and 
found results similar to Munnell (1990). 
Subsequent models accounted for causal-
ity, used the same data, and found that the 
public sector capital did not contribute to 
productivity. Another study by Holtz-Eakin 
and Schwartz (1995) specifically addressed 
highway capital. That study did not find that 
highway capital contributed to the productiv-
ity of state economies. Further, no spillover 
effect was found. State economies were not 
found to benefit from highways in adjacent 
states. Brown et al. (2003) found that public 
infrastructure capital in general, and high-
way capital in particular, does not increase 
private sector value added (for a given level 
of labor and private sector capital). In sum-
mary, most of the studies that used appro-
priate statistical approaches did not find that 
the level of highway capital in states, or na-
tionally, influenced the productivity of the 
economy.  
There were some studies that did test 
for causality and found an impact on pro-
ductivity, however, at least during the 1950s 
and 1960s. Fernald (1999) examined 
growth in national productivity across indus-
tries and time. Prior to 1973, Fernald found 
highway investment caused more rapid pro-
ductivity growth in industries that use high-
ways more (such as the trucking industry). 
He did not find that public highway invest-
ments raised productivity in the post-1973 
period.3 Aschauer (1989) similarly found 
that highway investment nationally caused 
productivity growth in the trucking industry 
for the 1949 to 1985 period overall, but As-
chauer did not examine results separately 
for the post-1973 period.  
The Fernald (1999) and Aschauer 
(1989) studies used national data. There 
also was a state study that found that high-
way capital increased productivity. Carlino 
and Voith (1992) used the concentration of 
highways in states as one of a set of vari-
ables explaining differences in private sec-
tor productivity. Carlino and Voith found that 
states with a higher concentration of high-
ways had greater productivity. 
The overall finding from economic re-
search, including those of Carlino and 
Voith (1992), was that there is only limited 
evidence that highway capital enhanced 
productivity in state economies or the na-
tional economy over the last three dec-
ades. This leads to the conclusion that… 
 
Empirical research indicates that 
public highway investments have 
contributed little to increase the pro-
ductivity of the economy over the 
last three decades. 
 
B. Question 2:  Have public highways    
      encouraged or discouraged  
      private capital formation and  
      labor effort? 
 
Table 2 lists those research studies 
that have examined the issue of how pub-
lic highways influence private capital and 
labor effort in state and regional econo-
mies. The table lists the citation, the geo-
graphic scope, the time frame studied, in-
formation on the statistical technique, and 
research findings and interpretation. Table 
2 shows that these studies are much more 
consistent in terms of geographic scope. 
All studies look at either state data or sub-
state economies. The studies examine 
data from the last three decades. All stud-
ies used statistical techniques that isolate 
whether highway investments cause 
greater capital formation or labor effort. 
Brown et al. (2003) examined the influ-
ence of highway capital on both private 
capital and labor. Brown et al. found that 
the net effect of financing highway invest-
ments with miscellaneous taxation and 
borrowing was to reduce private capital 
and labor in states. Similarly, Chandra and 
Thompson (2000) examined the impact of 
new highway investments on earnings 
growth in non-metropolitan regions. These 
major investments in rural regions were 
likely not financed by local taxes (though 
largely financed by state taxes), so this 
study did not consider whether taxes to 
pay for the highway reduced employment. 
But the study found no net increase in em-
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ployment due to highway investments, 
even in the absence of the negative impact 
of taxes.4 Only a study by Dahlenberg et 
al. (1998) found that employment grew in 
response to more highway infrastructure. 
That study found a modest contribution to 
employment growth, even when taxation 
was used to pay for the highways. 
Except the findings of Dahlenberg et 
al., this research on balance found that 
highways have not contributed to private 
capital and employment growth and may 
have led to a decline in the factors.5 Taken 
together, these studies indicate that … 
 
The combination of public highway 
investments and the taxes required 
to fund them likely has not encour-
aged private capital investment and 
labor effort and may have had a 
negative effect. 
 
One might argue that this result does not 
imply that highways discourage regional 
economic activity, but that highways simply 
substitute instead for private capital and 
labor (so that the same amount of output 
can be produced with less private capital 
and labor). For example, a new highway 
might improve the flow of traffic and allow 
a company to deliver its goods to its cus-
tomers using fewer drivers and fewer vehi-
cles. If this were the case, however, output 
would be unaffected by highway capital 
even as employment and private invest-
ment decline. But Brown et al. found that 
output also declined, by roughly the sum of 
the decline in private capital and labor. 
This suggests declining regional activity 
rather than the substitution of public capital 
for private activity.  
 
C.  Question 3: Do public high   
      ways draw overall economic    
      activity toward the highway  
      and away from adjacent  
      communities and counties? 
 
Table 3 lists those research studies 
that have examined the issue of how pub-
lic highways influence growth within local
      
areas such as counties. Most of the stud-
ies focused on the impact on counties 
where the highways were located. Only 
Rephann and Isserman (1994) and 
Chandra and Thompson (2000) also ex-
amine the issue of how highways impact 
adjacent counties. The studies shed light 
on whether highway investments by state 
and federal governments increased total 
economic activity in those individual 
counties where the highway were located 
and whether activity was drawn away 
from nearby counties. 
Table 3 reports findings for aggregate 
county employment, earnings, and popu-
lation. Some of the studies listed in Table 
3 also examined the impact of highway 
investments on individual industries. 
These results are reported in Table 4. 
The studies only examined impacts on 
labor market outcomes such as jobs, 
earnings from work, and population. La-
bor market data are the focus because 
data on private investment and value 
added are not typically available at the 
county level.  
As mentioned earlier, many of these 
local area studies only reported eco-
nomic impacts on counties receiving a 
new highway investment. These local 
impacts on employment and earnings 
could be positive, even though no effect 
was found for larger areas such as 
states. This would occur if the highway 
investment tended to reallocate state 
economic activity by drawing it toward 
the highway and away from other areas. 
The studies of county effects found that 
counties with interstate highways or re-
ceiving investments in state or interstate 
highways tended to have greater growth 
in total employment, population, and 
worker earnings. Bohm and Patterson 
(1972) and Carlino and Mills (1987) 
found that counties with a higher stock of 
highways in the initial period had more 
rapid growth in population and total em-
ployment, respectively.6 Thompson et al. 
(1992) found that state highway invest-
ments (but not local highway investments) 
were associated with more rapid growth 
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Table 3:  (Continued) 
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in total earnings (wages, benefits, and pro-
prietor’s income) from work in Florida 
counties, although the study did not find 
any increase in total employment. Briggs 
(1981) did not find that the presence of a 
highway was associated with faster growth 
in non-metropolitan counties as a group. 
Stephanades (1990) did find a modest in-
crease in total employment in response to 
investment  in  state h ighways. 
Stephanades found that a 10% increase in 
state highway spending in a county would 
increase total employment growth in that 
county 0.2%. Rephann and Isserman 
(1994) found that total earnings growth 
was greater in most types of counties after 
these counties received a new interstate 
highway. Greater cumulative growth was 
observed for up to twenty years after the 
interstate was completed. Chandra and 
Thompson (2000) found similar results 
when focusing on non-metropolitan coun-
ties that received a new interstate high-
way. Total earnings grew faster in counties 
that received a new interstate highway.  
Chandra and Thompson, similar to 
Stephanades (1990), found only a modest 
labor response. Total earnings increased 
only 3% to 10% in non-metropolitan coun-
ties receiving a new interstate highway a 
full two decades after receiving the invest-
ment. All of these findings applied to state 
and federal rather than to local highway 
spending. The counties in question were 
receiving substantial new investments that 
were not paid for locally, with only modest 
impacts found. Finally, these impacts were 
on the counties where the highway invest-
ments were made. What about the impact 
on nearby counties? 
The Rephann and Isserman (1994) 
and Chandra and Thompson (2000) stud-
ies both looked at how interstate highway 
locations impacted adjacent counties. Ad-
jacent counties were defined as counties 
with no interstate but located next to a 
county that received a new interstate high-
way. The two studies traced growth in 
these adjacent counties over time in the 
period  after  the  interstate  highway in-
vestment. The Rephann and Isserman
    
study found that there was no change in 
total earnings and population in these ad-
jacent counties. Unlike counties receiving 
a new interstate, adjacent counties did not 
grow. Chandra and Thompson found that 
these adjacent counties actually declined, 
with total earnings declining between 1% 
and 3%. These findings paint a picture that 
major highway investments tend to reallo-
cate economic activity within states and 
sub-state areas, with activity moving to-
ward the highway and potentially declining 
in outlying areas. Chandra and Thompson 
found that the overall effect on the region 
was no net growth. Growth in the highway 
counties was mitigated by declines in the 
adjacent counties.7 In summary, … 
 
Public highways encourage a reallo-
cation of industries toward the high-
way so that counties with highways 
grow, but adjacent counties decline.  
 
Impact in Non-Metropolitan Areas 
Some research evidence indicates that 
in rural and remote regions there is little 
impact even on counties that receive a 
new highway (i.e., highway counties). 
Studies that broke counties into groups 
found a differential impact of highways on 
smaller counties. Stephanades (1990) 
found that spending on state highways in 
Minnesota counties increased total em-
ployment in the same county in urban ar-
eas but not in rural counties. Rephann and 
Isserman (1994) found that the location of 
a new interstate highway increased total 
employment and population growth in:  
 
1. Counties of all sizes located near a 
large city or  
2. Counties with a city of more than 
25,000 residents but not located near a 
large city.  
 
There was no impact on employment 
and population in smaller, more remote 
counties (no city of more than 25,000 
population and not located near an urban 
area). In both studies, the impact of high-
way investments on remote non-
metropolitan counties was unclear.  
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D. Question 4: Which industries,  
      if any, gain from highway  
      investments? 
 
Figures 1 and 2 show that there are 
particular industries such as manufactur-
ing and tourism that are more likely to 
grow in response to improved highway 
access. Table 4 considers the impact of 
highways on individual industries such as 
manufacturing, services, and retail.  
In discussing Table 4, more empha-
sis is placed on studies such as Re-
phann and Isserman (1994) and 
Chandra and Thompson (2000) that con-
sider the impact on the entire region 
(counties receiving a highway plus adja-
cent counties) than on studies that only 
consider the impact on counties where a 
highway is located (Carlino and Mills, 
1987; Briggs, 1981, Stephanades, 1990; 
and Stephanades and Eagle, 1986). Car-
lino and Mills (1987) found that the pres-
ence of a highway encouraged growth in 
manufacturing in the same county, while 
Briggs (1981) found it encouraged the 
tourism industry. These studies, how-
ever, were difficult to interpret because of 
the statistical approached used. But the 
results were similar in other studies. 
Stephanades (1990) found that greater 
highway investment caused retail and 
services employment to grow in rural 
Minnesota counties. Looking at both ur-
ban and rural Minnesota counties, 
Stephanades and Eagle (1986) found 
that greater highway investments lead to 
job growth in both the retail and manu-
facturing industries in these counties.  
Only the Rephann and Isserman 
(1994) and Chandra and Thompson 
(2000) papers examined entire regions 
including nearby (adjacent) counties as 
well as counties where highway invest-
ment occurred. These studies give the 
clearest picture of whether highway in-
vestments would promote the overall 
growth of a particular industry in the 
highway region. The Rephann and Isser-
man (1994) study found no net regional 
effect on any particular industry. Retail
earnings grew in all classes of counties 
where the highway was located, but de-
clined in adjacent counties. There was no 
effect on manufacturing or services in ei-
ther highway or adjacent counties. 
Chandra and Thompson (2000) found a 
net regional effect for the major industries. 
Manufacturing and services earnings grew 
in non-metropolitan regions with a new in-
terstate, but retail earnings declined. 
Manufacturing grew both in highway coun-
ties and in adjacent counties for a consis-
tent impact. Services grew in the highway 
counties, and there was no change in adja-
cent counties.  
Overall, the research examining the 
effects of highway investments on individ-
ual industries suggests that the manufac-
turing industry may grow in the vicinity of a 
new highway investment, including both 
counties receiving a new or improved high-
way and nearby counties. Services indus-
tries, including tourism, also may grow in 
regions overall (though growth appears to 
be limited to highway counties and not 
nearby counties).  
The finding for the manufacturing in-
dustry is also supported by a review of the 
industrial location (i.e., plant location) lit-
erature, which is presented in Table 5. 
Consistent with the views of Greenhut 
(1956), the industrial location literature 
suggests that cost factors such as highway 
access influence the specific site where a 
plant will be created after other factors de-
termine the multi-state region where the 
plant will be located. Dean (1972) sur-
veyed over 100 firms and found that firms 
first selected a multi-state region based on 
access to markets and then selected a 
particular sub-region based on three fac-
tors: transportation access, taxes, and la-
bor relations. Rees (1972) surveyed Cin-
cinnati firms and found that firms selected 
a region based on market before choosing 
a more specific location based on cost fac-
tors. Johnson (1991), in a survey of plant 
managers in the rural South, found that 
truck access and proximity to interstate 
highways were not important for choosing 
to locate in the South, but were important
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Table 5:   
Industrial Location Literature and the Link  
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Industrial Location Literature and the Link  
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for selecting a particular locality within the 
region. In summary, … 
 
Most previous research studies indi-
cate that the manufacturing industry 
would grow overall in the vicinity of 
highway investments. It is not clear, 
however, that highways bring net 
manufacturing growth to states and 
multi-state regions. Highways do 
not attract new plants to a multi-
state region, but only influence 
where manufacturing plants are 
sited within the region.   
 
Further, there were some studies that 
did not find any link between proximity to 
highways and manufacturing plant loca-
tion. Walker and Greenstreet (1996) sur-
veyed manufacturing firms in Appalachia 
and found that proximity to highways did 
not influence the likelihood of new plant 
location or the expansion of existing 
plants. Goode and Hastings (1989) did not 
find that proximity to a highway enhanced 
the likelihood that a non-metropolitan or 
small metropolitan community would re-
ceive a new factory. Charney (1983) did 
not find that transportation infrastructure 
influenced where firms moving within the 
same metropolitan area chose to relocate.  
 
 
1. Even state transportation investments 
that are primarily funded through fuel 
and vehicle registration taxes are indi-
rectly a tax on business vehicle fleets, 
the labor costs of drivers, and the com-
muting costs of labor. Federal match-
ing funds for state transportation pro-
jects come from a pool of funds largely 
correlated with the federal fuel taxes 
collected in a state.  
 
2.  Public capital in theory could act as a 
substitute for private capital or even 
labor, so that more public capital would 
imply less private capital and labor. For  
IV.  END N OT ES  
example, a highway that allows com-
panies to lower delivery costs to their 
customers could mean less private in-
vestment in delivery vehicles and less 
work for vehicle drivers. Such a pro-
ductive public investment also might 
attract more investment in the area by 
new businesses, however, which would 
spur both private investment and em-
ployment.  
 
3. Fernald (1999) explains the difference 
between his pre-1973 and post-1973 
results by arguing that while it was pro-
ductive to build one national highway 
system, building additional capacity 
was not productive.  
 
4. Chandra and Thompson (2000) argued 
that these regions received new invest-
ments because they were between 
metro areas that were selected for up-
graded transportation. The authors 
tested and verified that these rural re-
gions did not receive these highways 
because the regions were quickly 
growing. 
 
5. Research also has found little evidence 
that infrastructure influences business 
start-up rates. A study by Bartik (1989) 
examined small business start-ups and 
found that highway density did not con-
tribute to the rate of small business 
start-ups. Goss (1994) found mixed 
evidence on the role of public infra-
structure on business formation. Cur-
rent infrastructure spending encour-
aged business formation, but past in-
frastructure spending discouraged it.  
 
6. These two studies did not explicitly ad-
dress the potential causality between 
growth and highways, but their findings 
were not substantially different from 
other studies that did so.  
 
7.  The estimated growth impact in high-
way counties was 3% to 10% versus 
only a 1% to 3% decline in adjacent 
counties. There are more adjacent 
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counties than highway counties, however, 
because each highway county will border 
at least two adjacent counties. Overall, the 
combined effects are almost completely 
offsetting.  
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